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(1) ftl«-i±«Ji*K 

Z.BK:zK=l:8-12:0.1-0.15:0.05-0.06 0ft&MWinAJ|5#2i: IT 

5&»*ihiaz«»«*. ffjnA-z,^jK^^a^^j. t&mftWteTwmmmtom 
±Mm&mm.*. mmmmz-i ^mnaastit. nm&wm&i 

(2) m&ft&mmm 

ZJ*jR:*=l:8-12:0. 1-0. 15:0. 05-0.06 Hfl'&MMinAJISU?*: f 

5fc#7K>pAz.##*+, siraA-z.ei8c^*«s*ij. mjsm&niETmmmmtinM 
30%: l. ®mmmz-7 xMirmigiik, mmwmm 

-12:0.08-0.15, JqAJ»: tT5fe#*iinAZ.»»*ti ?S»fflfltt«/«ir 
S^S^i^^^JpAWa^iJD^^j^L^J, 3t?L»IKZl-0ge+ 
AR«. ifta*JWJPA*^*ffi^»«+Z,#Wi!«tk*: it?L^J:Z,^=l%-30%:lo 

#.!tkmtoJ:mmft&4*±, m.&m&m£&&tomj&, mxtm^mmm^jM^RmtL 
&&&&ummmtom&, mm^mmmmm^n^T-m^, m 2-5-c/min w# 

Mil^^^m^S 250-500-CT^M 0. 5-3h /jMtf, ^ TiOjSJK, il^M6<J# 
jg^ 50-250 M^t 

(4) «#3tffitti^WJ4 

ifjlIiS!l»WJ:, ffli!tjK#m*£&W«ftfc. aj±wir*iRWtt«& < R 

J18&&*&f&J»«IMWJ?jK. »»W«»K*JHfiJ±^HT*Jg, £1 2-5'C/min 
W^iS*^ Snm+ifiE 250-500°CT^M 0. 5-3h /JM#. ^ Ti0 2 «jgt. ygttM 
WiPS^l 300-600 M^. 

( i ) 



2 



01141902. 4 



& m m * v ^2/2^ 



£@?&:7X=1:8-12:0. 1-0. 15:0. 05-0. 06 MM®!®., mft>yjffi&JtQAMft%-. f 

5fc&zKJtaAz:Bii§&*, ^ipA-z.^jK^^li^^J, ^J5^miET@i^«iniiJ 
±3£yi-£-*§&*, %mBW3-7 m&1ff$,f&ik, *#HJigflJ$§j& ; 

(2) m^M^ 

&m'&% 5-50nm Mlfl#-£tttimti^*&^7jc& l-5%Jt*W#fcb&jgSe/& 
&n 500ml ^^»A 2mol/L 0.5-2ml, a&JgflE 40-80X: 

(3) i±«MW«l* 

tt,^sw^*i^m#±, 3t#wmj&&^mw.&jift 

ft&*&$!l?liJgiMlfrJf^, ^PJ&tj^jKiEm^jl^M^^^, W 2-5'C/min 

250-500X:T^ 0.5-3h <hBt, TiO^jgl, 5iigJIffjJ¥ 

fi^ 50-250 

(4) fe&ytmitmmm\& 

? 250-500-CTBM 0. 5-3 'jMtf, Ti0 2 $#W#M7»ffcftJo 

^0^:^=1: 8- 12:0. 1-0. 15:0.05-0.06 eWMffjinAjlW 

tr5fc&*AnAz J 0«+, mu\~zmmw?hmi£.m, ^^miErmmm 
muam±^m^mm^mms: 3-7 ^mn mmvc, nmrnmrnm-. 

R&ftKm&giftmmm&imm, mmmnmmm^Hn-R^mB, ^2-sic/min 

250-500*CT^ 0. 5-3h 1&& TiOjftJK^fliftiJW. 

£J?£*7 50-250 #|*. 
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(3) *Jffl^^WttJRffia**«ifc3Wft*«M«J:(Kl56rfe. Jt+£2r& (l) 

^*ffi*iS!«wR«fe«a#w Tio 2 ^m^»m, m,£m, \tmm^> %mm. u 
& <2) %\&MftmitM&?-&&?^gmmtfii£itwm. miimimMsm, 
zmimmm. u& (3) ft&tomum, ^mmmmm^mmm^M^ 

ftp. am^ 5 (2) mm&gite, imm&mmmmto&vtttmftm&fti a) ® 
m-. 

en m&xLmmmm 

Z,»K:*=1:8-12:0. 1-0. 15:0.05-0.06 E9ft4&MWiBA«i^*: f 
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ft#*tnAz.m®M*, mnA-z>m®ft%%!.fem, mis^miETmmmmMm 

(2) *!]#JSttJI#JR 

Z.ifJK:7K=l:8— 12:0. 1-0. 15:0.05-0.06 £jft#Jft. HW^MffJillAJiPF*: If 
3fr&*JtaAZ,»*«+, SiPA-Z,#R^«^#J, ^M»tfc»iETfiBTi(0Bu) 4 * 

AWWPi^^WJ, aft?LJf!l*iRZ.-BflE+Aie^. itMJWiPAS-^friE^ 
^tZiBWiSfJItt*: ift?L*|:ZJMl*-30%:l f £ffl#fi 3-7 ^Sfcfi^flStffc, 

-12:0.08-0.15, inAH^: m5fc&*:taAz,»#j£*, fl*inEgHifctt^«ft 

AK^, ift?L*JW*A«irgK#»«+Z.»«lM«:*« £?UW:£»=1%-3<K:1. 

(3) i±MM«i» 

ftttllfi*««ttt#±. «fctjimra*£jfcW*flfc, ^m&iBWI&fttaa!;A.& 

Jift»*£$iJ?iJ8IM&<]J¥jg. ^ilJWM^^H^il^A^^. W 2-5 -C/rain 
W^^^FSnm^^ 250-500*CTM 0.5-3h /Mtf, ^ TiOjfcjgl. 

vEy±mmmm&}i$}$i&m%L®&, mjsffl&&M&mm®mmmm 50-250 

(4) ft&ytmitmmmi\& 

&Gi£mmto*m$mmit±, m±mnm&£&mmi&. m^mTtm^mmm^m 

(St&«ft2Uft*ttlH*«UBnm. ftaM«XRilMlfi)!t3tA'FjiJg. Gl 2-5X: 

/min #J?HSiS^Mm , t ,: £ 250-500-CT^M 0. 5-3h 'hS* , ^ Ti0 2 &|g. * 

T«iiEi±«M*fflitt*Sl43ttiBiSScaftt. *^*#tti±aNItoJlt£fi*|:£ 50-250 tt 
ilil 3-6^ilfe, SttJgWffftS^Ht 300-600 a*. 

m±*!i*^Wi4aji, stt^*p^W3tflift«e; ip^pj^ifc^m. 

5-50nra tof&K-mit&nte^M^m l-5%Ml:H^lt«cjSBe^^ 
500ml «#«HJMinA 2mol/L ft£fi<Hij§® 0.5-2ml, #Us£ 40-80-C#J& 
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250-500iCT^Afc31 0. 5-3 <|Mtf, J&S Ti0 2 ^#Pf«M^fitt,^J. 

<1HW«ftt+. BttftJI. Htt»«Ti*fija*. JlWftftttgjgtfNIfti 

jET»:Z,»:-Z,SJR:*=1:8:0. 1:0.05 (#fRtt) EWMWinAil 

(2) £^?&T, fflWJi^WfIfi!ii^, Sffl«W«^ffi 

20cm/min WHife, *<fr«*W*2E«tt£ffiM^#Jlfc. g$T^o $JgS9r 
^SIAiiarMSFJR**, 20cm/min WJfc/£j|» f m*Mfc*£&MM£&igflfc, 

sft&ae. #j# 2 jiaaui. s^^jta^t, 4oo-c4g&, &om& 
Aw&frwgtettte. x£mmwm&&&\&. 200 m* 

iETi&:Z,»:-Z.I?ie:7K=l:10:0. 12:0.055 <#|Rtt) H^MMA 

(2) ^^^&<J@e$iJ: ft lg ^#-$Ufc»«lA 50ral ilTf SJfl 
A2mol/lWffi»^3-4«, £ 50'C&?&&#Ti£# 24 /jMtf, 

(3) ££i&T, fflm^J^^^^ffifitj^^, ■Hffl4%HF*«t3ttS[«^*ffi 

20cm/min Miljgitft, K«&A£W4lP%Stt$E1SM^^«jR. g^T^o &Jgfigf 
^AjaaMWRft*, 20cm/min to&&tt&, MiP&lr^MW^^K, 

s^ma. ms^iis, m 3 m&wim. am&iat&tf"*, 3ootcsss, mj&mm 

(4) w 2 i±mmto&&mmx±&mffl®%nM*. mm locm/min 
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mjSU lOcm/min WiSiSS», S5^M*W**^3K^Mfi«J^#, S^^jSg. 2 
gi£i±*I, M4lgti, SMfo&n&tf 1 *, 2501C^, ^S^-W Ti0 2 ^#pft 

(1) a«M«FiRWie«!i: w^^iETi§^Htrm#, m##«fidieus«: ftgg 

. IETH:Z,I?:-ZJ?j&:*=l:12:0. 15:0.06 BB^ft. PW^MtfJiuA 

(2) SttM»RWIB«!l: &tfc»jET»;&ii<r3Kfc, M#^W0filt^: &® 
iETI8:Z.»:-Z.»R:*=l:12:0.15:0.06 (ft&tfc) TOtlMffjJqA 

mtammit is%w peg4oo mm 7 ^fi7aufcffc. 

lOcm/min ffji&gJift, A'&m£m*£ffiti&iBft£&8JR. &Jg£«r 
«AJ4ajtS»JR««t«, lOcm/min WiS&ilft, fll*P»*^lBW^^«F|fif, 

(4) Jfcflitt TiO l iiatMW«flS««A±^ge*ftS!+, j&Js\Zk lOcm/min 

mBVl 10cm/min »'&m*W»£S8^ffiW#JR, M^R*. Mi£ 

jig, 4 M?£&JIo 400*C*gj& 2 <|NBt, ^/KJft^WTiQ.fiJBI 

450^#. 

(1) ^t*c^IETS§^M5g^, tiNEttttttftetb*: fttt 
jETB&:Z.B:-Z,BtJR:7K=l:10:0. 12:0.055 <#&tfc) 15J«*?0[. 0#«6<JiJnA 

mm%: m5fc#*lniAZ.»*«+, fftnA:iz,»Rffcfc*a}£fcl. aus&ffcKiETlB 
*§i£»fij±i£^*#*£*. &fflB#5J8J$fe*&S3i£i!llW*«. MMs^atfr 

(2) m&mmmmwiftu umuit^mmw, mmwrnm^m^-. mx.it 

tt:Z,B?:*=l:10:0.12 CttfRfcfc). inAJW: m*W*JPAZ,»#«[^ f S»H 
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%.u>&&i&mn&mmm. Mjs^mm^iammi^ 8%#j peg4oo, ^mmm 

20cm/rain tfji&gJIft, &4>m*ffi*£!P&«MW£&$£Jl£, gflfflio ^Sfr 
« Aii^M^^*, #U5&t 20cm/min ffjj&gJift, m*P»*i£^M6<J^^^, 

(4) Tio 2 a«MW^^^^«^aA±^tt^+, 

200cm/min ftiliift, 1500rpm M&&>b£Wm%lEmm%mm®1&, 

^ 3oo-c^ 30 ^-ito ^MrgA^fe^jtm*, m^mam, ®& 4 ji^tt 

Ji. *B£Jq&0"f, 5001CS«S 1 <Mtt. ^ft^WTi0 2 fiM««J. ifeOTfft 

iETffi:r.»:-Z.BtR:*=l:8:0. 10:0.05 (ttfctfc) KAff«. fflft&JffiWinAfljli 

Bit, «MW-««SOKNS««tt. 

(2) SfttM*JRWK«j: WtkKiETffl*WSg#. lffiE(***WHetb^: 
jETffi:£»:-Z,»K:*=l:8:0. 10:0.05 <#*Rbfc) Ej£«ft. H^tlM^iPA)© 
tr5fcft*iPAZ,»*«+. SiPA-Z,B£K^*«i^JiJ. «{Jg«Fffc»iETIB* 

jtaJMtt 8%M PEG400 ft^W»»J, 5 ^atr«JR4fc, mmm-feft 

«F*»i*awift«Aaaji*iR+, &jgei 2o cm / m in wiusnft. »^m*p»*«is 

«jg«*f«*AaaiJs»iS!«[+. misx 2o cm /min w 

<4)»®«[ TiO I j±*Mtt^ttWffift#«A±3*att*J8!4 , ,«Jgeil 20cra/niin 

&Bnm&\ftimmft* sftMt&s. m&Amm&m. mfc&mmp*, 450 
•c*g$s 2 /hut. ^^s^w Tio 2 mmfti&4tM. &mmfi8*$immftmmm* e 
xrd ^guwreiwstt. 3t{i(fctt^if^Bj, sflettftijur 
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CN 1408473A (Chinese patent application number: 01141902.4) 
What is claimed is: 

1 . A method of making a photocatalyst by loading a nanometric crystalline 
titanium dioxide film on surface of large particles, characterized in that said 
method comprises the following steps: 

1) Preparing a transition layer sol by: 

Formulating a solution comprising n-butyl titanate as precursor, 
wherein the volume ratio of n-butyl titanate : ethanol : diethanolamine : 
water = 1 : 8-12 : 0.1-0.15 : 0.05-0.06, and these four substances are 
mixed by firstly adding water in an ethanol solution, then adding 
diethanolamine as stabilizing agent, then adding dropwise n-butyl 
titanate solution to said mixture solution; and placing the resulting 
solution in a sealed gelatinization process for 3 to 7 days to obtain a 
transparent sol; 

2) Preparing an active layer sol by: 

Formulating a solution comprising n-butyl titanate as precursor, 
wherein the volume ratio of n-butyl titanate : ethanol : diethanolamine : 
water = 1 : 8-12 : 0.1-0.15 : 0.05-0.06, and these four substance is 
mixed by firstly adding water in an ethanol solution, then adding 
diethanolamine as stabilizing agent, then adding dropwise n-butyl 
titanate solution to said mixture solution, and finally adding an organic 
additive as pore-forming agent to said solution, wherein the 
pore-forming agent is polyglycol or octadecylamine, the mass ratio of 
the amount of the pore-forming agent to the amount of ethanol in the 
precursor solution is pore-forming agent : ethanol = 1%-30% : 1; and 
placing the resulting solution in a sealed gelatinization process for 3 to 
7 days to obtain a transparent sol; 

Or using titanate tetrachloride as precursor to formulate a precursor 
solution by firstly adding water in an ethanol solution, then adding 
dropwise titanate tetrachloride to obtain a light yellow, transparent 
solution, wherein the volume ratio of titanate tetrachloride : ethanol : 
water = 1 : 8-12 : 0.08-0.15, and finally adding an organic additive as 
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pore-forming agent to said solution, wherein the pore-forming agent is 
polyglycol or octadecylamine, the mass ratio of the amount of the 
pore-forming agent to the amount of ethanol in the precursor solution is 
pore-forming agent : ethanol = 1%-30% : 1; and placing the resulting 
solution in a sealed gelatinization process for 3 to 7 days to obtain a 
transparent sol; 

3) Preparing a transition layer by: 

Coating a washed and surface-coarsened large particle support with 
the transition layer sol prepared according to step (1) using a pulling 
and coating method, rotating to remove excessive sol, controlling the 
thickness of the film layer by adjusting the viscosity of the sol and the 
number of the pulling, drying the obtained wet gel film with cold air, and 
then raising the temperature by a rate of 2-5°C/min and keeping the 
film in an air atmosphere at 250-500°C for 0.5-3 hours to form TiC>2 film, 
wherein the transition layer has a thickness of 50-250 nm; 

4) Preparing an active photocatalyst layer by: 

Coating a large particle support or a large particle support coated with 
the transition layer with the active layer sol prepared according to step 
(2) using a pulling and coating method, rotating to remove excessive 
sol, controlling the thickness of the film layer by adjusting the viscosity 
of the sol and the number of the pulling, drying the obtained wet gel film 
with cold air, and then raising the temperature by a rate of 2-5°C/min 
and keeping the film in an air atmosphere at 250-500°C for 0.5-3 hours 
to form Ti02 film, wherein the transition layer has a thickness of 
300-600 nm. 

2. A method of making a photocatalyst by loading a nanometric crystalline 
titanium dioxide powder in an adhesion manner on the surface of large 
particles, characterized in that said method comprises the following steps: 
1 ) Preparing a transition layer sol by: 

Formulating a solution comprising n-butyl titanate as precursor, 
wherein the volume ratio of n-butyl titanate : ethanol : diethanolamine : 
water = 1 : 8-12 : 0.1-0.15 : 0.05-0.06, and these four substances are 
mixed by firstly adding water in an ethanol solution, then adding 
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diethanolamine as stabilizing agent, then adding dropwise n-butyl 
titanate solution to said mixture solution; and placing the resulting 
solution in a sealed gelatinization process for 3 to 7 days to obtain a 
transparent sol; 

2) Preparing an active layer sol by: 

Formulating a suspension having a mass concentration of 1-5% with a 
nanometric titanium dioxide powder having a diameter of 5 to 50 nm 
and a deionized water, adding dropwise 2mol/L nitric acid in an amount 
of 0.5-2 ml per 500 ml of the suspension, then refluxing at 40-80°C for 
2 to 24 hours to obtain a nanometric titanium dioxide powder 
suspension; 

3) Preparing a transition layer by: 

Coating a washed and surface-coarsened large particle support with 
the transition layer sol prepared according to step (1) using a pulling 
and coating method, rotating to remove excessive sol, controlling the 
thickness of the film layer by adjusting the viscosity of the sol and the 
number of the pulling, drying the obtained wet gel film with cold air, and 
then raising the temperature by a rate of 2-5°C/min and keeping the 
film in an air atmosphere at 250-500°C for 0.5-3 hours to form Ti02 film, 
wherein the transition layer has a thickness of 50-250 nm; 

4) Preparing an active photocatalyst layer by: 

Coating a large particle support or a large particle support coated with 
the transition layer according to the step (3) with the active suspension 
prepared according to step (2) using a pulling and coating method, 
rotating to remove excessive suspension, drying with cold air, and then 
heat treating in an air atmosphere at 250-500°C for 0.5-3 hours to form 
a TiC>2 powder photocatalyst loaded on the support in adhesion 
manner. 

3. A method of making a photocatalyst by loading a nanometric crystalline 
titanium dioxide film on surface of large particles, characterized in that said 
method comprises the following steps: 

1) Formulating a precursor solution comprising n-butyl titanate as 
precursor, wherein the volume ratio of n-butyl titanate : ethanol : 
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diethanolamine : water = 1 : 8-12 : 0.1-0.15 : 0.05-0.06, and these four 
substances are mixed by firstly adding water in an ethanol solution, 
then adding diethanolamine as stabilizing agent, then adding dropwise 
n-butyl titanate solution to said mixture solution; and placing the 
resulting solution in a sealed gelatinization process for 3 to 7 days to 
obtain a transparent sol; 
2) Coating a washed and surface-coarsened large particle support with 
the transition layer sol prepared according to step (1) using a pulling 
and coating method, rotating to remove excessive sol, controlling the 
thickness of the film layer by adjusting the viscosity of the sol and the 
number of the pulling, drying the obtained wet gel film with cold air, and 
then raising the temperature by a rate of 2-5°C/min and keeping the 
film in an air atmosphere at 250-500°C for 0.5-3 hours to form Ti02 film 
catalyst having a thickness of 50-250 nm. 
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